CORROSI ON ‘PROTECTI ON TAPE Thi's irvention relates to a corrosion protection
tape or anti-corrosive tape for the electrochemni cal protection of netal
sjructures or nenbers against corrosion. 5 Corrosi on protection tapes,
such as corrosion protection vinyl adhesive tapes described in JIS
(Japanese Industrial Standards) Z1901 "Préssure sensitivegadbesive

pol yvi nyl chloride tapes for corrosion protection", have feer wsed. £ or
preventing corrosion of metal structures 10 or menbers such as pipes
situated in corrosive environnents such as in the atnosphere, in sea water

and i nythe soil. These tapes are wound or w apped around the netal
structlres or nmenbers either at the site of manufacture of -2- the netal
nenbers or structures or on sites at which the netal nenbers are used. In

ei ther case, the corrosion nmay occur due to ingress or entry of water

t hrough spaces between overl apped portions of the tape 5 caused by
inconplete initial taping or occurring long after taping. In sone cases, a
coating or filler is applied inside the tape prior to the taping to prevent

(N
. CORROSION PROTECTION TAPE
This invention relates to a corrosion protection
tape or anti-corrosive tape for the electrochemical
protection of metal structures or members against
corrosion.
5 " Corrosion protection tapes, such as corrosion
e ‘protection vinyl adhesive tapes described in JIS

(Japanese Industrial Standards) 21901 "Pressure sensitive

adhesive polyvinyl chloride tapes for corrosion protection",

have been used for preventing corrosion of metal structures
10 or members such as pipes situated in corrosive environments

such as in the atmosphere, in sea water and in the soil.

These tapes are wound or wrapped around the metal

structures or members either at the site of manufacture of



the ingress of water, and thus, to inprove its reliability for cofrosion
protection. However, this involves extra 10 work and increases cost. A
sacrificial anode systemis also used for electro- chemcally p?otecting
the netal menber against the corrosion. In this systemthe netal menber to
be prot- ected is electrically connected to a netal, which forms 15 a

gal vani c sacrificial anode, having a onlglgctrode potential and excell ecnt
gal vani ¢ characteristics, such as nmagnesiUm alum num zinc or alloys

thereof, So !NAle WG £0/AMOPs Obr t BEriELaLoUPEReEn"RY L8 BiCWAIICH bY. a

current flow ng therebetween. 20 I nce t conventional corrosi Qpa:

protection tapgd sody iMafeders £x&enstlle PhastitheshegbesUeheas: -
pol yet hyl ene or polyvinyl chloride on which a pressure sensitive adhesive
is applied, itsPesdRaPihdyYobsut 0du@StbSihggedBserbahitlriyt ¥ fovawatrer
vapour, and thus, the 25 quantity of water permeating through the surface
of the sheet ofhicARghispsués ev@twedrssvebpappbat pottibaswafethe tap®
entering through the overlapped portions of the tape. Therefore, the
corrosi on casm calbsddrby alhgohpel gtevinieilal taping or occurring long

after taping. In some cases, a coating or filler is

applied inside the tape prior to the taping to prevent

the ingress of water, and thus, to improve its reliability
for corrosion prptection. However, this involves extra \o’

10 work and increases cost.

A sacrificial anode system is also used for electro-
chemically protecting the metal member against the
corrosion. -In this system,the metal member to be prot-
ected is electrically connected to a metal, which forms

15 a galvanic sacrificial anode, having a low electrode
potential and excellecnt galvanic characteristics, such
as magnesium, aluminum, zinc .or alloys thereof; -Te) thaf
the corrosion of the metal member_may be prevented by \.}'

a current flowing therebetween.:

20 Since the conventional corrosion protéctiéh'tape
" is formed by an extensible plastic sheet such as
polyethylene or polyvinyl chloride on which a pressure
sensitive adhesive is applied, its permeability is low
~as is its_absorbability of water vapour, and thus, the
25 gquantity of water permeating through the surfacéiof the

sheet or tape is extremely less than that of the water



énly by preventing the ingress of ertry of the water through the overl apped
portions. However, it is extrenely diffi-cult to acconplish perfect

Querl apping due to structural reasons in the wound tape. However, said

el ectrochem cal protection can advant ageously be used agai nst corrosion by
the water entering between the overl apped portions of the tape, if an
appropriate tape is devel oped. Accordingly, it is an object of the

i nvention to provide a corrosion protection tape in which nmetal structures
or nmenbgrs to be protected are el ectrpchenically protected against the
corrosign by water which nmay enter between the overl apped portions of the
tape and/or through the surface of the tape. Wth this object in viewthe
present invention provides a corrosion protection tape conprising an

el ongat e shegtterdinadghrmegh athie coverlappédcpsrtanonadbésithe kaper. coated on
said inner surface, and particles of nmetal, formng a gal vanic sacrificial
anode for - elThanefei@y ddie rareesion, canspubstiantbsely be paeNeotledr on a
I'ongi tudi nal | y extendi ng area of said adhesive |ayer, said area having a

wi dth snal | ST hAY iRegventing the ingress or entry of the water

through the overlapped portions. ﬁowever, it is extremely
difficult to accomplish perfect overlapping due to

structural reasons in the wound tape.

However, said electrochemical protection can
advantageously be used against corrosion by the water
entering between the overlapped portions of the_tape,

if an éppropriate tape is developed.

Accordingly, it is an object of the invention to
provide a corrosion protection tape in which metal
structures or members to be protected are electrochemically
protected against the corrosion by watef which may entér
between the overlapped portions of the tape’and/or through

N the surface of the tape.

With this object in view the present invention
provides a corrosion protecfion'tépe comprising an.
elongate sheet héving'inner'and outer surfaces, an
adhesive layer coated on said inner surface, and particles
o.f metal, forming a galvanic sacrificial anode for
electrochemical protectioh, disposed ciosely fo each

other on a longitudinally extending area of said adhesive

léyer, said area having a width smaller than that of said



-4- adhesive | ayer and bei ng spaced w dt hwi se ‘from bot h | ongi tudi nal -edges
of the adhesive layer or the sheet so.that the particles and a pdart of said
adhesi ve | ayer between said area and one of said edges may directly contact
a menber to be protected, and a part of said adhesive |ayer between said
-area and the other of said edges nmay everlap the outer surface of the sheet
wound around the nmenber. The invention wll be described further, by way of
"exanple, with reference to the acconpanying drawing in which:- Fig. 1is a
pl an view of a preferred enbodi ment of the corrosion protection tape of the
| nvent i on; adhesiyve slayer caRd skeingnspacedevpdthwised fgnoborbnt of Fig..l;
Fig. 3 is conparable with that of Fig. 1, but showing the preferred =R
enbodi nent lemaifedinl iefdges %?rEF%hé@hﬁﬁlgﬁtéﬁHEH esn&hei heeli §0 4 i s
cross-section of -the tqge as.shown in Fig. g .5.shows the
preferred SRR then (PRF %?&9?a$@do? BREE. of FBlﬁ apﬁ §PP&'16ﬂeﬁart of a

pi pe. Referrin flrstJ to Fi 1 and e preferred enbodi.nent’ of the
corrosion é%ﬁqcﬁP* d%r%%n%??sggeaﬂf *sald elgés may directly

contact a member to be protected, and a part of said
adhesive layer between said area and the other of said
edges may overlap the outer surface of the sheet wound

around the member.

'The invention will be described further, by way of
example, with reference to the accompanying drawing in

which:-

Fig. 1 is a plan view of a preferred embodiment of
the corrosion protection tape of the invention:;

Fig. 2 is a cross-éection of the preferred
embodiment of Fig. 1;

Fig. 3 is comparable with that of Fig. 1, but \;)
}showing the preferred embodiment of the tape in its
stretched or extended condition; _ .. |

Fig. 4 is cross-section of the tape as shown in
 Fig. 3; and |

Fig. 5 shows the_préferred_embodiment of thé_tépe

of Figs. 1 to 4 'in situ' on part of a pipe.

Referring firstly toJFigs. 1l and 2, the preferred

embodiment of the corrosion protection tape comprises an



élongate sheet 1 made from extensibl'e material, e.g. plastics such as

pol yet hyl ene or polyvinyl chloride, and a pressure sensitive adhesive |ayer
2 applied on one (inner) surface of the sheet 1. The corrosion protection
vinyl adhesive tape prescribed in the aforesaid JI'S 71901 may be used as

t he sheet "1 and the adhesive |ayer 2. Aglurality of mcroscopic netal
particles 3 are adhered closely to each other on an area of the adhesive
layer 2 on the elongate plastics sheet 1. The particles 3 are made from
metal such as magnesium alum num zinc, or alloys thereof, and forma

gal vanig saelohigaitd sHuue If Madd e F&ﬁ&r@glﬂ@%ém Caé @rotection.
The area of the particles 3 has a width L2 which is snal | er than that of

t he adhesi vellastdics? sucts e tpdll yatthyedd e dsr | molgine ek 1 adh Yol .0 edhd one

| ongi tudi nal edge 4 of the sheet 1 which al so happens to be one of the
edges of the pdessure |sereitivellaghesiverkaypepa? tappkidd ean stmep havi ng a
width L1 is

(inner) surface of the sheet 1. The corrosion
protection vinyl adhesive tape prescribed in the
aforesaid JIS 21901 may be used as the sheet 1 and the

adhesive layer 2. A plurality of microscopic metal

particles 3



formed between said area of particles 3 and sdid one edge 4, and a'wi der
particle free strip having a width L3:-is fornmed between said ared and the
ot her |ongitudinal edge of the sheet 1 (and adhesive |layer 2). Assuming .
that the strip of width L of the sheet 1 is 50 nmthe strip width L1 nmay be
5mm and the strip of wwdth L2 is 25 Al t hough each particle 3 for the

gal vani ¢ sacrificial anode may havé &y one of a nunber of various shapes,
it is preferably round in shape w thout any sharp ends and edges so as to
prevent the cutting thereof into the plastics sheet 1. It is preferable

also that th articl 3 Il in size.again sqQ as to prevent theig ;.
cutting int ogf%eaék’%g??cgls eethfafo I—eﬁ\é\/eo‘rgc,h%]éD%"‘m rﬁﬁﬁasicgé e the &‘(*’ “
particles 3 | Loite k ef thereof .as the gal vanic
sacrifici al éﬁg%ié.m’%‘hgragggﬁz, B&ngﬁezi%ﬁ%r%%etfsé&%%tﬁ% sg’eﬁevtgflll c sacrificial
anode, the papti ghesid1ek 3 R4 MRIP e - . AaLiicle
(correspondi ngétglaa (J:I'i anet er ofe O\A‘laé?amn in ?esﬁ%e%‘%é] r%a?ﬁgc%f.d%e
parti Icl es 3 Sﬁﬁm@ﬁgﬁ\qh-ﬁriﬁ@,oﬁtrg ahineyadhesi e 4 ,a¥81d Fddhm a1 Winfor
exanpl e, spraying by conpressed air.

' sacrificial anode for the purpose of electrochemical

L4

protection. The area of the particles 3 has a width

L2 which is smaller than that of the adhesive layer 2

or sheet 1-and extends longitudinally adjacent one : U
longitudinal edge 4 of the sheet 1 which also happens

td be one of the edges of the adhesive layer 2. Thus,

a narrow particle free strip having a width L1 is

formed between said area of particles 3 and said one

edge 4, and a wider particle free strip having a width

L3 is formed between said area and the other longitudinal
edge of the sheet 1 (and adhesive layer 2). Assuming that
the strip of width L of the sheet 1 is 50 mm the strip
width L1 may be 5mm and the strip of width L2 is 25mm.
Although each particle 3 for the galvanic sacrificial “
anode may have any one of a number of various shapes,

it is preferably round in shape without any sharp ends

and edges so as to prevent.the cutting thereof into the
plastigs sheet 1. It is preferable also that the
particles 3 be small in size again so as to prevent

their cutting into the plastics sheet 1. However, the

minimum size of the particles 3 is limited so as to



-#igs. 3 and 4 illustrate the corfosion protection tape 1 when it is
extended by a predeterm ned anount. As illustrated in Fig. 3, the particles
3 are long- itudinally spaced fromeach other due to the extension of the
plastlc sheet 1. Since the whole of the plastics sheet 1 is uniformy
extended through its entire length, the particles 3 are unifornly spaced
and di spersed, so that the electrochen1cil protection effect thereof
agai nst the corrosion can be maintained Untformy through the entire length
of the.sheet. The corrosion protection tape described above can
dvantageously be used as illustrated in Fig. 5 mhereln the tape, which is

e
oo e ?ﬂeb-”ﬁéﬁt 3 Sfeder | enduor & 06 8a 18 #%;%?P 5%%1?&%2???2?&
3 directed topy f@éﬂfgf&r SUTREE Pind hes PipEG P s ﬂh{ehsam digg or

t api ng operatlon of t'he pi pe P, the tape T 1s s y |nc ned with

respect to thes&ri€idiLI cahbak, dtheChapbiblieshs afpslﬁ’cSBatzeaa the tape T
under its extended condition is wound on the pipe P in order that the tape

overl aps itsaldidnt het fo of1 ing pédtparticidi scoepeesdbndingttdakf of the
t ape
diameter of 0.14mm in a spherical particle).

The particles 3 can be adhered onto the adhesive
layer 2 by means of for example, spraying by compressed

air.

Figs. 3 and 4 illustrate the corrosion protection

tape 1 when it is extended by a predetermined amount.

~ . As illustrated in Fig. 3, the particles 3 are long-
itudinally spaced from each other due to the extension
of the plastic sheet 1. Since the whole of the plastics
sheet 1 is uniformly extended through its entire length,
the particles 3 aré uniformly spaced and dispersed, so
that the electrdchemical protection effect theieof against
the corrosion'can be maintained uniformly through the

entire length of the sheet.

The corrosion protection tape described above can
advantageously be used as illustrated in Fig. 5 wherein
the tape, which is designated by the letter T, is wound
around a metal member to be protected,-such as the

“illustrated pipe P, with the adhesive layer 2 and the
parficles 3 directed towardé the outer surface of the pipe

P. In the winding or taping operation of the pipe P,



T having the area of particles 3 is wound on the pipe so that the particles
contact the pipe P directly. The strip of the tape T having the width L1 .
adheres directly to the outer surface of the pipe P and the strip of the
tape T having the width L3 adheres to (e.g. overlaps) the outer surface of-
the tape T which is already wound on the pipe P. Thus, the tape T is
fixedly wound around the pipe P and prog-des substantially the sane
wat er proof effect as the conventional tabe. In the wound tape T, the
particles 3 are pressed onto the netal pipe P by the plastics sheet 1, so
that good el ectrical connection is maintained between the particles 3 ‘aad
the pipe P, pegyi dape sufiki @ile@htaeqinQGhrm Galtiprdigsdd o qgagast the™”
corrosion. If water enters onto the surface of the pipe P through the
surface or ovethikappgdrpatiaandidiection afe the pigd \RMNE® KHHt ethie f | ows
bet ween the pipe P and the particles 3, which forma cathode and an anode
of a cell, resppetvehdersa tishaix tiemeesiurdoasi tifort hies medwald ppethe does not
corrode, and this effect is maintained as long as the particles 3 exist.
The narrow st pipe( Rainngrdedt lthiat) thfe ttapeadiver hapd ayteye X fyywvialks
sufficient adhesion for the tape to :

of its width. 1In this respect, that half of the tape

T having the area of particles 3 is wound on the pipe

so that the particles contact the pipe P directly. The

strip of the tape T having the width L1 adhéres directly “/

to the outer surface of the pipe P and the strip of the
tape T having the width L3 adheres to (e.g. overlaps)
the outer surface of the tape T which is already wound
on the pipe P. Thus, the tape T is fixedly wound
around the-pipe P and provides substantially the same
waterproof effect as the conventional tape. In the
wound tape T, the particles 3 are pressed onto the metal

pipe P by the plastics sheet 1, so that good electrical

-connection is maintained between the particles 3 and Q_j

the pipe P, providing sufficient electrochemical protection
against the corrosion. If water enters onto the surface

of the pipe P through the surface or overlapped portions

of the tape T, a galvanic current flows betweer. the pipe P
and the particles 3, which form a cathode and an anode of

a cell, respectively, so that the surface of the metal

pipe P ‘does not corrode, and this effect is maintained as

long as the particles 3 exist..

2



3

the metal pipe P. Therefore, although the tape includes the non-adhesive
particles 3 which directly contact the netal pipe P, the tape can be
Rrevent ed fron1sI|d|ng on the pipe Pin the |engthw se direction of the
pipe P, and, thus, the tape can be maintained in good wound condition even
when the metal pi pe thermally expands or contracts. In the described
preferred enbodi nent the over- lapping raigo is substantially 1/2. However,
this may be 1/3 or 1/4, by changi ng the wWfdtth and/or position of the area
for the particles 3. An exanple of the specification of the corrosion
prote on tape according to the invention is shown in the follow ng table
1. TABLE 1 Material ofhehametrrow strip .(haRdingviwiydticlor iake the ckdiessiwod

sheet .. . .. 0.27nmm W dt h of sheet : - 50mm Adhesi ve
A Pr eséayersanpmwde&drs@ﬁfu@mtsyﬂdﬂe@tn@ ridsherhe tape ckmess of
adhesi ve 0. 13mm

the metal pipe P. Therefore, although the tape includes
the non-adhesive particles 3 which directly contact the
metal pipe P, the tape can be prevented from sliding
on the pipe P in the lengthwise direction of the pipe P,
and, thus, the tape can be maintained in good wound

N | conditioﬁ.even when the metal pipe thermally expands

or contracts.

In the described preferred embodiment the over-
lapping ratio is substantially 1/2. However, this
may be 1/3 or 1/4, by changing the width and/or

position of the area for the particles 3.

An example of the specification of the corrosion
protection tape according to the invention is shown in

the following table 1.

TABLE 1
Material of sheet .. ee e Polyvinyl chloride
Thickness of sheet.. .. .o 0.27mm
"Width of sheet .o .. .o 50mm
Adhesive,, . ., .. .. Pressure sensitive

adhesive of synthetic
rubber



Material of particles .. . Pure Z|nc(>99 999% Shape of particle

. Sphere Particle S|ze .120 - 150 [err]
EEnS|ty of particles (in weight) about 0.042 [err] EEnS|ty of particles
(i n nunber) .about 4500 /cn® N@an total area of surfaces of particles

about 2.5cn?2 [err] In accordance with Table 1, when the tape is
mound around the pipe with the overlappipg_ratio of 1/2 and extension rate
of 10% the weight of the zinc particles fixed on the surface of the netal
pipe is about 0.04 gramper [err] This amount is substan- tially )
equi valent to that of the zinc which can be plated on the pipe. Thus, §%§
E

tape has its imana@idsE G f osdigds prot ecflon effect . .as1wmhl as the elect
chemi cal corrosion protection effect equivalent to that which can be

achi eved by ziMmxteariail rof tperpi@ees Therefore, it.braranzexedbonvoand
reliable corrosion protection effect. The force for applying a

pr edet er m ned Shexrpsg @€ tpatthiscl@pe duri ng the.w ndi8gheperation is .
substantially equivalent to that required in the w nding operation of the
conventi onal tPaxtidlig tdisgerore, the tape ineludi ngl20 - 150 um

Density of particles (in weight) ..about 0.042 g/cm?
Density of particles (in number) ..about 4500 /cm?2

Mean total area of : .
surfaces of particles .o .. ..about 2.5cm? /cm?

In accordance with Table 1, when the tape is
wound around the pipe with the overlappiné ratio
of 1/2 and.extension rate of 10%, the weight'of;the
zinc particles fixed on the surface of the metal pipe
is about 0. 04 gram per lcmz. This amount is substan-
tially equivalent to that of the zinc which can be
plated on the pipe. Thus, the tape has its inherent
corrosion protection effect as well as the electro-
chemical corrosion protection effect equivalent to
that which can be achieved by zinc plating the pipe.
Therefore, it has an excellent and_reliable corrosion

protection effect.

The force for applying a predetermined tension
~to the tape during the winding operation is substantial;y
equivalent to that required in the winding operation of

the conventional tape. Furthermore, the tape including



£ . :
the particles can snoothly and easily be wound around the pipe as conpared
with a tape on which zinc foil or thin zinc sheet is adhered. Therefore,
the winding operation of the tape according to the invention can be
performed easily and similarly to that of the conventional tape, and it
does not require special technique and tools. As described above, the
corrosion protection tape according to the invention has the protection
ability against the corrosion, whichd.i ggequivalent to that of the
conventional tape, by virtue of its close adhesion, as well as the
protectwon ability by virtue of the el ectrochem cal function of the
particles for the gal vanic sacrificial anode against the possible entry or
i ngress of the watke.pdhticlebecaal smbolthly ahdt kascakr 88l @@upot ection

ability can be remarkably increased w thout special w nding technique.
14 CLAIMS 1. A coarosndntbheopépei em tepparedpwithng apel engahéch
zinc foil or thin zinc sheet is adhered. Therefore,
the winding operation of the tape according to the
- invention can be performed easily and similarly to

that of the conventional tape, and it does not

‘require special technique and tools.

As described above, the corrosion protection

' tape according to the invention has the protection

'ability against the corrosion, which is equivalent

to that of the conventional tape, by virtue of its

“‘close adhesion, as well as the protection ability

by virtue of the electrochemical function of the

particles for the galvanic sacrificial anode against

the possible entry or ingress of the water. Thus,
the reliability of the corrosion protection ability
can be remarkably iﬁcreésed without 5pecial winding

‘technique.



sheet having inner and outer surfaces, an adhesive |ayer coated oh said

i nner surface, and particles of metal, forming a galvanic sacrificial anode
for electro- chem cal protection, dlsposed closely to each other on a

| ongi tudi nal ly extending area of said adhesive |ayer, said area haV|ng a

wi dth smaller than that of said adhesi e l_ayer and bei ng spaced w dt hwi se
fromboth | ongitudi nal edges of the adhesi ve | ayer or the sheet so that the

particles eﬂg part of said adhesive |ayer between said area and one of
sai d edges—nayﬁglrectly contact a nenber to be protected, and a part of

sai d adhesjve haygtrBgliyneprotedtaiora taipe tdaﬂlpitlmrngnfarsaéxbrajiﬂw may Vi

overlap the outer surface of the sheet wound around the menber.

corrosi on grhatechh9ingaBanag @nd m@iéﬁﬁsﬂﬁfaaéh\M&ﬁeadhééuwemlhywwse
spacing of the area of particles fromone said |ongitudinal edge is smaller
t han the wggaBeldsenspatindnnlersaiut faces fardinpgartictles ohimktahgi t udi nal
edge. 3. A corrosion protection tape as clainmed in claim1 or 2 wherein the
wi dt h of tBarmpagt aogalranidhesiord finial fanod# rfan |lglegtnecti ng t he nenber

is smaller than the width of that part of the adhesive |ayer for
over | appi nghemdceheprotection, disposed closely to each other on a

longitudinally extending area of said adhesive layer,
said area having a width smaller than that of said
adhesive layer and being spaced widthwise from both
longitudinal edges of the adhesive layer or the sheet so
that the particles and a part of saié adhesive layér
between said area and one of said edges may direqtly
contact a member to be protected, and a part of said
adhesive layer between said area and the other qf_said
edges may overlap the outer surface of the sheet wound

around the member.

2._ A corrosion protection tape as claimed_in claim 1
wherein_the_widthwise spacing of the area of particles
from one said longitudinal edge ié smaller than the
widthwise spacing of said area from the other said

longitudinal edge.

3. A corrosion protection tape as claimed in claim 1 or
2 wherein the width of that part of the adhesive layer
for directly contacting the member is smaller than the
"width of that part of the adhesive layer for overlapping

the sheet.

* ¢ L M s *



4. A corrosion prbtection tape as' clained in clainms 1, 2, or 3 wherein the
el ongate sheet is nade of extensible material. 5. A corrosion protection
tape as clalned in claim4 wherein the tape is plastics. 6. A corrosion
protection tape substantially as hereinbefore described with reference to
and as illustrated in the acconpanyi ng draw ng.

-1%-

4. A corrosion protection tape as claimed in claims
1, 2, or 3 wherein the elongate sheet is made of

extensible material.

5. A corrosion protection tape as claimed in claim 4

wherein the tape is plastics.

6. A corrosion protection tape substantially as
hereinbefore described with reference to and as

illustrated in the accompanYing drawing.

A A



